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Abstract
Purpose – This study aims to analyse the effectiveness of a static promotional banner located on a hotel
reservation website in terms of capturing the visitor’s visual attention by exploring how this impact depends
on the user’s degree of internet experience.
Design/methodology/approach – An experiment was conducted using the eye-tracking methodology,
in addition to a self-administered questionnaire. Through eye-tracking technology, eye movements were
recorded whilst participants explored a generic hotel website. The factors used in the analyses were the
position of the banner on the website and participants’ experience as internet users.
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Findings – The findings showed that positioning a banner at certain locations on the webpage may lead to
a better recall, which, in part, seems to result from the visual attention that such locations attract. The
mediation analysis showed that the bottom-right and bottom-left positions have a negative effect on banner
recall due, in part, to the shorter attention times and the smaller number of fixations those positions induce.
Although the visitor’s level of internet experience affected his/her visual attention towards the banner, its
impact on banner recall was non-significant. Results are discussed considering which variables produce
greater effectiveness in capturing the user’s attention.
Practical implications – The paper draws several implications for the marketing literature, hospitality
management and society in general.
Originality/value – The study is the first to analyse the impact of the position of a static ad on users’
visual attention andmemory, considering the user’s degree of internet experience.
Keywords Hospitality, Internet usage experience, Attention to advertising, Banner position,
Banner recall, Eye-tracking study
Paper type Research paper
Resumen
Proposito – Este estudio analiza la eficacia de un banner promocional estatico ubicado en un sitio web de
reservas de un hotel en términos de captacion de la atencion visual del visitante examinando como este efecto
depende del grado de experiencia del usuario en Internet.
Diseño/metodología/enfoque – Se llevo a cabo un experimento utilizando la metodología de
seguimiento ocular (eye tracking), junto con un cuestionario autoadministrado. A través de la tecnología de
eye tracking, se registraron los movimientos oculares mientras los participantes exploraban el sitio web
genérico de un hotel. Los factores considerados en los analisis fueron la posicion del banner en el sitio web y la
experiencia de los participantes como usuarios de Internet.
Hallazgos – Los hallazgos mostraron que colocar un banner en ciertas ubicaciones de la pagina web puede
conducir a un mayor recuerdo, lo que, en parte, parece ser el resultado de la atencion visual que atraen tales
posiciones. El analisis de mediacion mostro que las posiciones inferior-derecha e inferior-izquierda tienen un
efecto negativo en el recuerdo del banner debido, en parte, a los tiempos de atencion mas cortos y al menor
número de fijaciones que provocan esas posiciones. Aunque el nivel de experiencia de Internet del visitante
afecto su atencion visual hacia el banner, su impacto en el recuerdo del banner no fue significativo. Los
resultados son discutidos considerando qué variables producen mayor efectividad a la hora de captar la
atencion del usuario.
Implicaciones practices – El artículo presenta una serie de implicaciones para la literatura de
marketing, la gestion hotelera y la sociedad en general.
Originalidad/valor – Nuestro estudio es el primero en analizar el impacto de la posicion de un anuncio
estatico en la atencion visual y la memoria de los usuarios, considerando el nivel de experiencia del usuario en
Internet.
Palabras clave – Hospitalidad, Estudio de seguimiento ocular, Experiencia de uso de Internet,
Posicion del banner, Atencion a la publicidad, Recuerdo del banner
Tipo de papel – Trabajo de investigacion
摘要
目的 – 本研究分析了位于酒店预订网站上的静态促销横幅在吸引访问者视觉注意力方面的效果, 并
探索了这种效果如何受到用户的互联网体验程度的影响。
研究方法 – 本文除了采用自填问卷的方式, 还使用眼动追踪方法进行了实验。通过眼动追踪技术, 记
录了参与者在浏览一般酒店网站时的眼动情况。分析中使用的因素是网站上横幅的位置和参与者作
为互联网用户的体验。












People spend more than 2 h a day connected to the internet, most of the time surfing social
networks (Gutiérrez, 2017; We Are Social and Hootsuite, 2020). This netizens proliferation
has profoundly affected the economy and contributed to the unprecedented development of
electronic business. Consequently, investment in online advertising has steadily increased
and is expected to increase by 9.9% between 2016 and 2021 (a much more significant
increase compared to 1.3% for television). In 2019, the investment in advertising for digital
media in Spain reached 3,150m euros, which represents an increase of 10.6% compared to
the previous year. The advertising investment served through graphic formats such as
banners represents 30.7% of this investment (IAB Spain, 2019). Year after year, online
advertising has become a vital part of the economy. eMarketer predicted that digital ads
would surpass traditional ads spending in 2019, with an increase of 19.1%, reaching
129.34bn dollars in the USA (Ha, 2019). Consequently, more than 2bn dollars have been
invested in innovations to carry out the optimization andmonitoring of advertising.
In total, 25 years after the first online advertising banner, we have reached an era of
personalized advertising where ads “pursue” us through the different websites we visit.
This advertising strategy is called “retargeting” and has been defined as a behavioural
segmentation that involves showing a specific ad to a user who has viewed or searched for a
certain type of content. User’s browsing behaviour data contains information on the visited
webpages, keywords and likes on pages as well as contents shared on social networks
(Ghose et al., 2013), allowing a personalized target advertising. All these developments
shape a continuous challenge for web designers and online advertising agencies, as it
became crucial to attract the attention of consumers.
During these two and a half decades, numerous studies about advertising effectiveness
have investigated how our mind reacts to the banners we daily find whilst surfing the
internet. The consensus is that online advertising produces overall positive returns, but the
magnitude of such returns varies significantly by product category, customer segment and
ad format (Liu-Thompkins, 2019). Indeed, research results about internet advertising
effectiveness have been mixed.
One significant obstacle to ad effectiveness is “banner blindness”, a term coined by
Benway and Lane (1998) to describe the tendency for experienced website visitors to ignore
the regions of the page where banners are usually located (such as the right margin), thus
skipping the conveyed information or multimedia content (Benway and Lane, 1998; Resnick
and Albert, 2014; Hernandez-Méndez, 2015). Even colourful, conspicuous dynamic banners
with relevant information can be ignored. One explanation for this blindness may result
from exaggeratedly abusive and non-segmented use of banners during the nineties and
early 2000s. Banners conveyed messages without special interest for the internet user, who,
in turn, learned to automatically ignore them in their following visits. Further research has
established that the position of the ads strongly affects banner blindness, as users expect
that content displayed at specific points of the webpage will likely be undesired advertising





Banner blindness may be explained by the reactance theory (Brehm, 1972; Brehm and
Brehm, 1981), which postulates that when an individual’s freedom is reduced, a motivational
state (“psychological reactance”) appears to restore that loss of freedom. In the internet
medium, this reaction may occur as an attempt to restore freedom of choice in the presence
of intrusive advertising that appears without permission (Edwards et al., 2002). In this
context, banner blindness is viewed as a mechanical avoidance strategy carried out by the
user to resist advertising. Therefore, in line with Belanche et al. (2017), banner blindness can
be considered a measure of advertising effectiveness in terms of the willingness of users to
process commercial information despite the time or nuisance caused by ads.
However, banner blindness does not seem to always occur. Several features of web and
banner design can affect blindness in complex ways. For instance, animated banners can
have an inverted U-shaped curve effect (Yoo and Kim, 2005). Although effective, too much
animation may reduce the advertising effectiveness due to the consumer’s limited cognitive
capacities or the pre-attentive avoidance of a too conspicuous banner. A great number of
digital marketing studies argue that the consumer’s cognitive response to banners depends
directly on the amount of visual attention focused upon them (Manchanda et al., 2006;
Simmonds et al., 2020a, 2020b). However, visual attention is also affected by the type of task
in which the user is involved. For instance, Flavian et al. (2012) focused on a taxonomy of
three search tasks (navigational, informational and transactional) and found that situational
factors such as the temporal dimension imposed by the task but also user’s emotional states,
greatly affect the search patterns as well as the emotions experienced by the user. According
to several previous authors, sometimes high rates of memory and recognition of banners can
occur (Benway, 1999; Lewenstein et al., 2000). The advertised brand seems to be what people
most recall about banners (Crespo, 2011).
Tourism marketing relies heavily on visual stimuli to attract attention and increase
interest in the experience offered by the tourist sites (Kong et al., 2018). Traditionally, the
structure of the tourism industry had three main components: suppliers (mainly hotel
chains, airlines and car rental companies), intermediaries (tour operators and travel agents)
and final consumers (who enjoy the service). However, this structure has been drastically
affected, as the early nineties with the advent of the internet (Buhalis, 1998). Specifically,
tourists’ behaviour has changed dramatically when planning and buying their trips through
the internet. The distance that previously separated the provider from its client no longer
represents an effort or cost and the geographical location is no longer a barrier to
communicate with the customer. Hotel websites invite tourists to play a more proactive role
in the decision-making process concerning their trip. Because of their detailed multimedia
content (Muñoz-Leiva et al., 2012), those websites provide clients with a “pre-experience” of
their tourist destination. Thus, visual media plays a key role in the marketing of tourist
services and hotels. In addition, destination resorts take advantage of banners strategically
placed on their websites to attract clients’ attention to their offers.
The present study will focus on the visual attention captured by tourism banner
advertising by examining the impact of the location of a static banner in users’ attention and
subsequent self-report memory for the advertised information, which is also controlled for
the level of users’ internet expertise. More precisely, the intent is to analyse whether a task-
irrelevant banner interrupts attention in a transactional search task (checking the
availability of a hotel room) and if the memory for the banner depends on grabbing visual
attention.
To achieve this goal, the interaction between the banner’s features and user’s
characteristics will be objectively examined in an experimental environment, using the eye-
tracking methodology to capture selective visual attention (Geise, 2012) and complemental
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self-reported measures of memory (Hernandez-Méndez and Muñoz-Leiva, 2015). Recent
studies have analysed the advertising effectiveness, measuring the visual attention to the
ads with a similar methodological approach (Flavian et al., 2011; Muñoz-Leiva et al., 2018;
Simmonds et al., 2020a, 2020b).
Specifically, our work will try to clarify the mediation role of visual attention on the
impact that banner location has on memory and how this impact depends on the consumer’s
internet experience. The review of the relevant scientific literature found no study in the e-
tourism context focused on the determinant effect of these factors on banner effectiveness
evaluated via eye-tracking technology.
Therefore, this study aims to evaluate the advertising effectiveness of a banner displayed
in a hotel generic website by measuring psychophysiological variables (visual attention),
along with post hoc measurements of spontaneous (unprompted) recall. In the context of
tourismwebsites, these specific objectives will respond to the following questions:
Q1. Is the effect of the banner’s position on recall mediated through visual attention
captured by the banner? And
Q2. Is the effect of visitor’s internet experience on banner recall mediated through visual
attention?
The conceptual model of this study is shown in Figure 1. To fulfil these objectives, an
experiment was conducted on a sample of 48 participants, using eye-tracking technology, in
addition to a self-administered questionnaire.
After this introduction, the main theoretical foundations that justify the proposed
research hypotheses are presented, followed by the methodological aspects of this between-
group design. Next, the results of the study are summarized and, finally, a discussion of the
main results is developed, where the theoretical and managerial implications and a set of
limitations and future lines of research are extracted.
2. Theoretical background
2.1. Eye tracking metrics and advertising effectiveness
How to measure the effectiveness of advertising banners has generated numerous debates
(Homburg et al., 2012), regarding metrics based on user behaviour (e.g. click-through rate,
CTR), information processed by the user or communication-related characteristics that
generate certain attitudes towards the advertisement or affect the intention to purchase
(Naidoo and Hollebeek, 2016). Whilst some authors use innovative metrics and heuristics to
evaluate web design and user behaviour, others choose to focus on experimental data
extracted after the exposure to an advertising banner (Manchanda et al., 2006), using the
eye-tracking methodology (Li et al., 2016) or self-report tools where the respondent is asked






present case, eye tracking methodology provides a solution to this potential
misrepresentation and enables us to compare visual attentional data with self-reported data
on recall.
Just and Carpenter’s (1980) eye-mind hypothesis states that there is no significant lag
between what we fixate on and what we process. Whilst exploring a commercial website, the
careful observation of a specific stimulus just denotes that the consumer is processing the local
information, rather than processing the entire page or product to find relevant information for
the purchase. This careful observation can be objectively measured through eye-tracking,
considering the time duringwhich the eye is relatively stable and fixed on the stimulus.
The literature review shows a clear need for more research on consumers’ processing of
marketing stimuli (attention and perception), as lack of attention can hinder the consumer’s
further information processing. Such research should be based on experimental and
behavioural observation methods rather than purely recall-based survey research, as it used
to be (Van Trijp, 2009).
The literature review led to a series of interesting findings regarding advertising on hotel
websites. However, findings related to the effect of consumer’s internet experience and
banner position on its effectiveness have been mixed. Regarding banner recall, some authors
confirm that many users do not recall banners after visiting a website (Pagendarm and
Schaumburg, 2001; Drèze and Hussherr, 2003; Heath and Nairn, 2005; Chatterje, 2008),
whilst other authors find no reliable signs of such banner blindness (Hernandez-Méndez,
2015). Many factors can be responsible for these inconclusive results, among others: the
specific website used, the level of internet experience of the user, the banner type or the type
of measures used to assess effectiveness. If different factors are isolated, banner blindness
and low recall could, in part, be explained by the position of the banner and the level of
experience of using the internet. In fact, experienced users would rarely attend to locations
where advertising is expected (Resnick andAlbert, 2014).
Despite the clear predominance of visual stimuli in tourism marketing contexts, the
application of eye-tracking methodologies in business practices and the recognition of
the importance of visual–cognitive processing for consumer behaviour, in addition to the
scientific literature dealing with applications based on the eye-tracking methodology, is
relatively limited.
Eye-tracking methodology was used in the present study to record the eye movements of
participants during the laboratory task to discover their visualization patterns (Flavian
et al., 2011). Over the years, the use of this technique has increased and become quite
common to assess the usability of e-commerce sites (Wong et al., 2014), the effect of online
images and the effectiveness of online advertisements (Hernandez-Méndez and Muñoz-
Leiva, 2015), among other issues of interest. Eye movements are the external manifestation
of the much wider cognitive processes involved (Rovira, 2016).
Eye movements comprise mainly a sequence of fixations (discrete periods of relative
immobility of the eye whilst visual information is extracted) and saccades (quick jumps
between fixation locations that allow us to fix an object with foveal vision; vision is basically
suppressed during saccades). Thus, fixations correspond to moments of attention to the
stimulus (Rayner, 1998). When carefully observing an object, a person makes many
fixations (and saccades) to inspect it in detail and extract all the relevant information.
Several metrics based on eye fixations have been proposed. Time to the first fixation
(TFF) indicates the amount of time that it takes to look at a specific region of the stimulus, as
its onset. This measure is sensitive to the size of the area of interest (AOI), the clarity of
tasks, foreground/background contrast of visual targets and other factors (Holmqvist et al.,
2011). For example, greater visual complexity is associated with a longer time to see
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intended visual targets. This measure indicates the power of a stimulus to capture attention
and implies a level of automatic processing with a low level of awareness (Colorado et al.,
2015).
Fixation before (FB) is the number of fixations that subjects make before entering an
AOI. The measurement begins when the first AOI is displayed and ends when the AOI is
looked at. A larger number of fixations indicates a greater amount of confusion and
cognitive load. Colorado et al.’s (2015) work on labels indicates that better designs imply
fewer attachments before arriving at the AOI. This measure has also been used in web
design to analyse customers’ behaviour (Hernandez-Méndez and Muñoz-Leiva, 2015; Sari
et al., 2015), where FB has been used to ascertain the design that most attracts users.
Fixation duration (FD) is measured in milliseconds and corresponds to the average
length of the fixations on an AOI. The nature of FDs shows that fixations below, but not
above, 140 ms are affected by lexical properties of the text read (McConkie et al., 1992).
Buswell (1935) noted that the earliest fixations on a picture are shorter (around 210 ms) than
later fixations (around 360 ms). This was later interpreted as an early orienting period
followed by a more scrutinous inspection of informative details, which could motivate a
division of fixations according to ambient and focal processingmodes (Unema et al., 2005).
The fixation count (FC) corresponds to the number of fixations within a given AOI.
However, this is a very general indicator (Holmqvist et al., 2011; Jacob and Karn, 2003)
which needs to be completed with others such as FD, the TFF and dwell time (DT, the total
length of time the participant spent looking at the AOI during the experiment).
When the banner is the AOI, all these measures reflect the attentional resources allocated
to the banner, as stimulus information is extracted during eye fixation.
2.2 Research hypotheses proposed
Given that only a small proportion of website visits end up becoming a purchase, the
measurement of user intentions is not the ideal way to measure the effectiveness of
advertising banners (Manchanda et al., 2006; Drèze and Hussherr, 2003). Accordingly,
research-based on tools such as questionnaires (Baack et al., 2008; Putrevu, 2008) considers
the need for a comprehensive study of the role of memory in the decision-making process of
the clients, framing all this within the advertising effectiveness. It is definitely necessary to
understand how the human mind processes ads and how they are remembered later to
understand their role in the buying decision (Krishnan and Chakravarti, 2003).
The impact of attention on memory has been addressed by many cognitive theories
(Chun and Turk-Browne, 2007). As our attention capacity is limited, not every stimulus
encountered will be processed extensively. The cognitive response to the stimulus depends
directly on the degree of attention it received. Once the advertising message has successfully
attracted the user’s attention, his/her information-processing system will activate cognitive
storage mechanisms, ensuring a reliable recall of the displayed information (Yoo, 2008; Lee
and Ahn, 2012; Nihel, 2013). This way, there is empirical evidence of a positive relationship
between the degree of visual attention paid to the banner and the self-reported memory
(Gidlöf et al., 2012; Muñoz-Leiva et al., 2018). For instance, there is evidence that the use of
“averted gaze” banners, drawing the viewer’s attention towards the object present in the
banner, increases the memory of the conveyedmessage, the commitment with the brand and
the details of the product (Sajjacholapunt and Ball, 2014). Simmonds et al. (2020a) found
similar results with video advertising. In this study, specifically, the FC had a significant
effect on recall for a brand’s non-users and light users. Muñoz-Leiva et al.’s (2018) found




similar to DT. However, other metrics such as visit count (VC), did not reveal any significant
effect.
The suggested existence of a positive relationship between the visual attention that the
user pays to the banner and the self-reported memory or recall led to hypothesize that:
H1. Visual attention, expressed in terms of FC (H1a), FD (H1b) and DT (H1c), has a
positive effect on the recall of the banners displayed on tourism websites.
Based on Kahneman’s (1973) ideas, Simola et al. (2011) suggested that internet ads act
merely as distracters, competing for the attention of the user whilst (s)he performs his/her
main online activity. Customers want to navigate the site and find the pertinent information
they are looking for without being distracted by irrelevant or annoying ads. Therefore, the
design of the web interfaces has become increasingly relevant to ensure grabbing
consumers’ limited attention. Particularly relevant are the displaying options available on
the webpage and analysing which is the most suitable location for the promotional banner.
The location of the banner on the webpage is known to have a critical influence on users’
visual attention and recall. Banners located at the top of the screen are recalled more often
than those located in the lower part (dos Santos, 2002; Burke et al., 2005; Nihel, 2013). For
instance, Simola et al. (2011) discovered that vertical banners located on the right side
(especially if banners were vertical) attracted more attention when containing animated
elements that contrasted with static horizontal banners. The authors propose that this effect
is probably a consequence of western readers having a perceptual span highly biased
towards the right of the fixation point (e.g. around 15 letters), whilst the perceptual span at
the left side of the fixation is narrower (only about 3–4 letters; Rayner et al., 2010). Curiously,
Owens et al. (2011) found that banner blindness occurs more frequently when the ad appears
on the right-hand side of the page than when it is positioned at the top. In online
newspapers, there is no banner blindness when ads are located at the top of the page.
Therefore, to help increase users’ fixation time on the banner, it should be placed very close
to the main text of the news story or even in the middle of the story (Mosconi et al., 2008).
Research results are mixed regarding the attentional advantage of stimulus placed on the
low or upper visual fields (Goodrich, 2010).
It is also interesting to mention Nielsen’s (2006) and Pernice’s (2017) research, which has
shown that internet users normally follow an F-shaped pattern when extracting information
from a webpage: they begin by looking at page elements from the upper left to the upper
right corner, then read the page lightly, again taking the view from left to right and finally
continue to fix down on the left side of the page. This F-shaped reading pattern suggests
that the elements that are placed in the bottom centre and bottom right of a webpage are the
most likely to be ignored.
Considering the empirical evidence reviewed and despite the mixed findings, we
hypothesized that:
H2. Banner’s position influences recall, being this effect most positive for banners
located at the top-right position when compared to the left and bottom positions.
H3. Banner attracts more visual attention, expressed in terms of FC (H3a), FD (H3b) and
DT (H3c) when located at the top-right position when compared to the left and
bottom positions.
Once advertising has impacted the user’s attention, the information processes activate
storage mechanisms that will have an impact on memory (Lee and Ahn, 2012). In the study
of Sajjacholapunt and Ball (2014), there was evidence that the use of “averted gaze” banners,
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drawing viewer’s attention towards the object present in the banner, would increase the
commitment with the brand and the memory of the advertising messages, the brand
information and the details of the product (Plumeyer et al., 2019).
After reviewing the available theory and evidence, the fact that the banner’s position
affects recall suggests that the storage process is dependent on the visual attention grabbed
by the banner. Simmonds et al. (2020b) tested the significance of the indirect effect of audio-
visual cues on a video recall ad via active attention (as indexed by heart-rate acceleration, in
this case). As a result, the following research hypothesis was established:
H4. The effect of the banner’s position on recall is mediated through the level of visual
attention allocated to the banner, in terms of FC (H4a), FD (H4b) and DT (H4c).
The experience of using the internet is a determining factor for understanding behaviour
whilst surfing the internet, justifying the distinction between experienced and novel/
beginner users (Castañeda et al., 2007). Previous experience can be expressed by the number
of hours dedicated to surfing the internet. internet users who often spend more time on the
internet tend to concentrate their views on certain points on the webpage that they often
consider high interest according to their past experiences (Hoyer and Ingolfsdottir, 2003;
Belanche et al., 2017). This leads them to be more efficient and faster, thus registering a
shorter fixation duration for each region of interest in the web pages (Drèze and Hussherr,
2003). Besides, as previously mentioned, the most experienced people generally share a
similar pattern whilst searching for information, which is usually F-shaped (Pernice, 2017;
Belanche et al., 2017).
In the past two decades, although the association between the user’s experience and
memory for visited sites has been extensively studied, the results of these studies have again
been mixed.
Dahlén (2001) stated that less experienced users tend to pay more attention to online
advertising and click more frequently on banners. Banner blindness is considered a defence
mechanism, based on the user’s peripheral vision and previous experience (Barreto, 2013).
Indeed, users tend to learn to deal with new interactive advertising formats and show that,
when previously exposed to a skippable ad, they became faster in skipping a subsequent ad
(Belanche et al., 2017). Gidlöf et al. (2012) also discovered that skilled internet users,
especially teenagers, have unconsciously developed their strategies to efficiently ignore
advertisements on the internet. However, Crespo and Del Barrio (2011) said that more
experienced users pay more attention to advertising than the less experienced. In social
networks, users seem to always pay first attention to the content and then to advertising
(Rejon-Guardia, 2014). In this line, Belanche et al.’s (2017) study discovered that user’s level
of experience (in terms of online video watching frequency) increases ad watching time; that
is, the heavy users enjoy their video watching experience, including the ads presented.
Product previous usage can also motivate the consumer to process information about the
brand and reduces the propensity to avoid advertisements from that brand. In a recent
study, Simmonds et al. (2020a) explored the moderating effect of brand usage and found that
users of one brand are more likely to recall advertising because they pay greater attention to
the brand’s advertising compared to potential new customers; on the contrary, for light
users and non-users of the brand, greater visual attention is required to guarantee an
increased recall of the advertised brand, highlighting the importance of visual attention on
advertising memory.
However, it may be noted that website visitors can subsequently recognize the brand of a




little information that can be easily captured and recognized even without dedicated
attention (Guitart et al., 2019).
Overall, these results emphasize the synergy of several factors that contribute to the role
of internet experience on the attention the user dedicates to the banner and its consequent
recall. Given the above-reviewed evidence, we recognize an indirect effect between
experience and the banner’s recall via visual attention. As a result, the following hypotheses
were proposed:
H5. The effect of user experience of the internet on banner recall is mediated through
visual attention towards the banner, in terms of FC (H5a), FD (H5b) and DT (H5c).
3. Methodology
3.1. Fieldwork and experimental scenarios used
The fieldwork was carried out at the University of Algarve (Portugal) in July 2016. The
sample consisted of 48 participants from the general population, between 17 and 53 years of
age (average age: 34.6 years) and equally distributed between men and women. The quota-
selected reflects the adult Portuguese population based on 2015 Census data (Instituto
Nacional de Estatistica, Statistics Portugal, 2015) as well as internet use (Cardoso and
Mendonça, 2014). For advertising and eye-tracking research, it is important to have a
representative range of ages to guarantee external validity, as age affects the way people
search on the internet and remember the contents they have been exposed to (Simmonds
et al., 2020a). Participants’ selection procedure was based on convenience sampling (not
probabilistic) and were recruited by telephone or email. Participants were incentivized with
a payment of e10 per person to cover travel or transport expenses to reach the laboratory
where the eye tracker was located.
For the experiment, four versions of a generic website of a hotel were created, avoiding
any allusion to a brand, colour or complexity (see experimental scenarios in Appendix).
Each version contained a static banner with a varied location, giving rise to four
experimental conditions: banner positioned at the bottom-right of the webpage (see online at:
http://webcim.ugr.es/polls/HOTEL/index.html); banner positioned at the bottom-left of the
webpage (see online at: http://webcim.ugr.es/polls/HOTEL/index2.html); banner positioned
at the top-left of the webpage (see online at: http://webcim.ugr.es/polls/HOTEL/index3.html)
and banner positioned at the top-right of the webpage (see online at: http://webcim.ugr.es/
polls/HOTEL/index4.html). Banners at bottom positions were visible without requiring
scrolling down the webpage. Participants were randomly assigned to each condition. The
banner consisted of a price promotion (Figure 2) which corresponded to the AOI whilst
recording eye movements.
In addition to the position of the banner in the test webpage (defining the four
experimental conditions), the participant’s experience in using the internet was considered a
classification variable. This variable measures the intensity of internet use in terms of the
number of hours per week.
3.2. Banner recall measure
Effective advertising should attract the public’s attention and remains in their short and
long-term memory (Margarida, 2013). Therefore, advertisers are not only concerned that
people pay attention to the ads but also that they remember them. Recall measures of ad
effectiveness continue to be used in advertising tracking assessments and decisions to
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cancel or change campaigns, despite critiques concerning the use of these intermediary
metrics (Newstead et al., 2009).
In our study, the banner recall was measured through a procedure adapted from previous
studies (Danaher and Mullarkey, 2003; Hernandez-Méndez and Muñoz-Leiva, 2015; Muñoz-
Leiva and Gomez-Carmona, 2019a) based on an unaided recall item (“Do you remember any
promotions during your visit to the website”? – yes or no) and an open-ended question (“In
case you remember seeing a promotion, please describe what was in the photo and the text”).
As banner advertisement contained three elements (the image of the product being offered,
the price and the period of the offer), the open-ended question was scored summing 1 point
for each correctly recalled element (thus, scores ranged from “0 – do not remember
anything” up to “3 – the complete recall of the banner and its elements”).
3.3. Data collection procedures
A screen-based eye tracker SMI Red500 remote system [SensoMotoric Instruments (SMI),
Berlin, Germany] was used with a high recording speed (500 Hz sample rate) that can track
the precise position of both eyes (standard level of accuracy of 0.5°, as well as a margin of
error of 0.2° for the movement of the head). The system is connected to a laboratory laptop
and a 21-inch monitor with a resolution of 1,680  1,050 pixels. The software SMI
Experiment Centre was used for the presentation of stimuli and the SMI BeGaze for the eye
movements data extraction.
The experimental procedure conducted with each participant followed four steps:
(1) Reception, explanation of the steps to follow and ethics. After explaining the general
objectives of the study and signing the “consent form”, participants individually
entered a room that complied with the three main requirements for this type of
study: normal and stable temperature, absence of noise and the level of light
Figure 2.






recommended by the International Telecommunication Union – ITU (2002) to
simulate the comfort that can be found in any home. Then, the entire procedure
was explained to the participant: ethical issues, calibration process, instructions to
the experimental task (to explore a webpage relating to a fictitious hotel) and,
finally, a post-test questionnaire. This way, the participant was fully informed
about the purpose of the study and the consequences of signing the rights to their
personal information (according to Holmqvist et al., 2011).
(2) Calibration process. Participants sat 70 cm away from the monitor. The recording
session started with a 9-point calibration procedure; this initial calibration was
repeated when tracking errors larger than 1° were detected.
(3) Experimental task. The experimental scenario (hotel website) was displayed on the
monitor and the participant proceeded with navigation and inspection of the site
for 50 s. Participants were asked to perform a transactional search query, namely,
to check the availability of a room at the hotel for the day following. A
transactional search query assumes the intent to complete a transaction such as
making a purchase or booking a service.
(4) Post-test. At the end of the experiment, the participants were taken to another room
and filled an online questionnaire comprising queries regarding socio-demographic
data, behavioural variables (such as internet experience), as well as measures of
perceived success and effort (Flavian et al., 2011), specifically, items regarding the
recall the banner located on the website.
3.4. Eye tracking metrics and data analysis
After delimiting the AOI (banner) in all versions of the website, different oculomotor
parameters were extracted for every AOI. Purposely, we chose the most common fixation
metrics used in the academic literature in the marketing area such as Hernandez-Méndez
and Muñoz-Leiva (2015), Muñoz-Leiva and Gomez-Carmona (2019a) or Espigares-Jurado
et al. (2020). Thus, visual attention was operationalized through fixation indicators such as
the number of fixations or FC, FD, the TFF and DT.
Data were exploited using the statistical package SPSS, Version 23.0. To test our
mediation hypotheses, PROCESS v3 macro for SPSS (Hayes, 2019) was used; the
significance of the indirect effect was tested through bootstrapping procedures:
unstandardized indirect effects were computed for each of 5,000 bootstrapped samples and
the 90% confidence intervals were computed by determining the indirect effects at the 5th
and 95th percentiles.
4. Results
4.1. The effect of visual attention on banner recall
Two eye tracking measures showed moderate positive significant correlations with banner
recall: the number of fixations (FC: r = þ0.35, p = 0.016) and dwell time (DT: r = þ0.30,
p = 0.042). The correlation with the other two eye-tracking measures were not significant
(TFF: r = 0.14, p = 0.342; FD: r = 0.02, p = 0.881). These results partially support our
first hypothesis (more specifically, the hypotheses H1a and H1c) and suggest that banners
are better recalled when they received a larger number of fixations (FC) and were looked at
for longer times (DT). However, a better recall does not appear to require long (FD,
hypothesisH1b) or early fixations (TFF).
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4.2. The effect of banner location on recall
One-way ANOVA was used to test the effect of the four manipulated banner locations on
recall. This overall effect proved to be large and significant [F(3, 44) = 3.23, p = 0.031, R2 =
0.18]. A post-hoc analysis using Tukey HSD showed that the banner was better recalled
when located at the top-right of the webpage (mean = 1.38, for the maximum score of three
evoked elements of the banner) than when located at the top-left or bottom-left positions
(mean = 0.50; for both cases, Tukey HSD p = 0.049). Although recall for the top-right
location was more accurate than for the bottom-right location, the difference did not reach
statistical significance (Tukey HSD p = 0.428; Table 1). These results support generically
our second hypothesis (H2).
4.3. The effect of banner location on visual attention
Banner position also had a significant overall effect on the eye tracking measures
[MANOVA, Wilks’ lambda = 0.577; Pillai’s trace = 0.470, F(12, 129) = 2.00, p = 0.029].
Specifically, position affected the number of fixations on the banner [FC: F(3, 44) = 2.21, p =
0.063, R2 = 0.15], the average duration of each fixation [FD: F(3, 44) = 4.08, p = 0.012, R2 =
0.22], the dwell time [DT: F(3, 44) = 3.23, p = 0.031, R2 = 0.18] and the time for the first
fixation on the banner [TFF: F(3, 44) = 3.47, p = 0.024, R2 = 0.19]. Tukey HSD post-hoc
comparisons for visual attention parameters in each position confirmed our third
hypothesis: if the banner is located at the top-right of the webpage, it will be fixed more
times (H3a), with longer fixations (H3b) and for longer periods (H3c) than when located at
the bottom-right or bottom-left positions (Table 1). Although visual attention parameters
were more favourable to the top-right position when compared to the top-left position
(except for TFF, as participants looked earlier at banners on the top-left position), this
advantage was not statistically significant.
The graphs extracted from BeGaze analysis software (see Figures A1 to A4 in Appendix,
corresponding to the “bottom-right” (BR), “bottom-left” (BL), “top-left” (TL) and “top-right”
(TR) experimental conditions) confirm a more intense fixation activity when the banner is
located at the TR position. Also, there are several maximum attention times throughout the
experiment as the binning charts show.
4.4. The effect of banner location on banner recall is mediated by visual attention
Considering that the banner location influences visual attention measures and that visual
attention affects the banner’s recall, conditions are met to test the hypothesized mediation model
(H4): Is the location effect on recall mediated through visual attention? To test this hypothesis,
only FC and DTmediators were used (hypothesisH4a andH4c), as FD was not associated with





located in the four
positions (mean6
standard deviation)
Measure* Bottom-right Bottom-left Top-left Top-right
Recall (0–3) 0.88 a, b6 0.91 0.50 a6 0.67 0.50 a 6 0.64 1.38 b6 0.93
FC 12.8a 6 10.8 15.5a, b6 9.7 20.8a, b6 11.4 25.9b6 16.8
FD (ms) 189.0a 6 33.0 183.3a6 35.5 217.6a, b6 61.7 245.1b6 58.3
DT (s) 3.296a 6 3.014 3.963a6 2.460 6.332a, b6 3.671 7.972b6 6.379
TFF (s) 14.080b6 12.692 5.114a, b6 2.963 4.576a 6 7.542 6.142a, b6 6.859
Notes: *FC – fixation count; FD – average fixation duration (milliseconds); DT – dwell time (seconds);
TFF – time for the first fixation (seconds); Means sharing the same superscript letters are not statistically




Muñoz-Leiva et al., 2018 [FC and DTmetric]). Table 2 summarizes the direct and indirect effects
for eachmediationmodel tested.
When we consider the mediation role of FC in the effect of banner position on recall, this
indirect effect proves to be significant (Figure 3a): banners located at the BR and BL
positions are worst recalled than banners located at the TR position because, in part, they
receive a smaller FC (standardized indirect effect for BR position = 0.30; standardized
indirect effect for BL position =0.24). However, the direct effect of the banner’s position on
recall remains marginally significant (overall direct effect: R2 = 0.14, p = 0.062), suggesting
that mediation though FC is only partial. Thus, hypothesis H4a is confirmed. These effects
are reliable only for the 10% significance level.
Similar results were found for mediation through DT (Figure 3b; hypothesisH5c). Whilst
the direct effect of banner position on recall remains marginally significant (overall direct
effect: R2 = 0.14, p = 0.064), part of this position effect on recall is mediated through DT: the
negative effect of BR (and BL) position on banner’s recall seems to result, in part, from the
shorter attention times allocated to those positions when compared to the attention times
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TL vs TR! FC 5.17 (65.10) 0.317 0.39 –
BR vs TR! FC 13.17 (65.10) 0.013 1.00 –
BL vs TR! FC 10.42 (65.10) 0.047 0.79 –
FC! Recall 0.02 (60.01) 0.043 0.30 –
TL vs TR! Recall 0.77 (60.32) 0.019 0.91 –
BR vs TR! Recall 0.25 (60.34) 0.472 0.29 –
BL vs TR! Recall 0.67 (60.33) 0.047 0.79 –
Indirect effects
TL vs TR! FC! Recall 0.10 (60.12) – 0.12 (0.37; 0.99)
BR vs TR! FC! Recall 0.26 (60.14) – 0.30 (0.59;0.05)
BL vs TR! FC! Recall 0.20 (60.15) – 0.24 (0.56;0.01)
Mediation through DT
Direct effects
TL vs TR! DT 1639 (61699) 0.340 0.37
BR vs TR! DT 4676 (61699) 0.009 1.05
BL vs TR! DT 4009 (61699) 0.023 0.90
DT! Recall <0.00 (6<0.00) 0.094 0.24
TL vs TR! Recall 0.80 (60.32) 0.018 0.94
BR vs TR! Recall 0.29 (60.35) 0.415 0.33
BL vs TR! Recall 0.69 (60.34) 0.048 0.24
Indirect effects
TL vs TR! DT! Recall 0.08 (60.11) – 0.09 (0.32; 0.10)
BR vs TR! DT! Recall 0.21 (60.14) – 0.25 (0.53;0.01)
BL vs TR! DT! Recall 0.18 (60.13) – 0.22 (0.51;0.01)
Notes: Confidence intervals not containing 0 indicate non-null indirect effects (90% confidence level);
banner position on the webpage is described through three dummy variables, representing the contrast
between each position (TL – top-left; BR – bottom-right; BL – bottom-left) with the reference position (TR –
top-right); eye-tracking metrics: FC – fixation count; DL – dwell time
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standardized indirect effect for BL position = 0.22). In this way, hypothesis H4c is
confirmed. Note, these indirect effects are reliable again for the 10% significance level.
In short, positioning a banner at a certain location on the webpage may lead to a better
recall due, in part, to the visual attention that such locations attract.
4.5. The effect of user experience on memory
The effect of the internet experience on eye-tracking measures was marginally significant
for DT (r = 0.24, p = 0.083) and FC (r = 0.22, p = 0.095), only for the 10% significance level;
internet experience was neither associated with TFF (r = 0.19, p = 0.208) nor average FD
(r = 0.06, p = 0.696). These results suggest a quasi-significant effect of participants’
experience with the internet on the visual attention grabbed by the banner: participants who
spent more time on the internet also hadmore fixations and looked longer at the banners.
Although these results seem to suggest the influence of internet experience on visual
attention patterns (namely, a positive effect on the duration and number of fixations on the
banner), the effect of internet experience on banner recall was null (r = 0.07, p = 0.653). In
such conditions, the hypothetical indirect effect of experience on memory through visual
attention (hypothesisH5) did not receive empirical support.
5. Discussion
This paper focused on the advertising effectiveness of an ad banner induced by
experimentally manipulated variables (in this case, the location of the banner on the website)
and by self-reported variables (in this case, visitor’s experience with the internet). The
experiment was conducted using the eye-tracking methodology, where eye movements were
recorded whilst participants explored a generic hotel website to capture the visual attention
dedicated to the site. Based on the extant knowledge regarding the relationship between
activation and subsequent memory, this study develops a general framework to help
understand if the position of a banner on a hotel website, as well as participant’s internet
experience, have a reliable effect on self-reported banner’s recall, considering the mediation
role of visual attention.
Whilst studies to date have confirmed that the attention paid to various marketing
stimuli is open to the influence of numerous “bottom-up” (those related to the marketing
stimulus itself) as well as “top-down factors” (those related to the individual characteristics
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area of tourismwebsites and explore the factors affecting the impact of the banner’s position
on its effectiveness. In recent years, some of these factors have attracted significant interest
in Academia, applying structural equation modelling with variables such as the experience
of using the internet, brand engagement or brand loyalty. In some studies, these
aforementioned variables are proposed as future research topics with a determinant role of
visual attention or as mediating factors between position/experience on recall. Some of these
variables have been incorporated into the current study.
Important conclusions have been drawn from the results; some of them were expected,
given the existing literature, whilst others were unexpected. Firstly, the correlation
coefficients indicated that visual attention (expressed by the total dwell time and the number
of fixations on the banner) has a positive effect on the recall of the information conveyed by
banners shown on tourism webpages, as already reported by previous studies applied to
other contexts (Simmonds et al., 2020a [video advertising executions]) or similar context
(Muñoz-Leiva et al., 2018 [e-tourism 2.0 tools]). These results were expected (considering that
visual attention directed to a certain stimulus leads to a better memory) and are similar to
those obtained in previous studies (Lee and Ahn, 2012; Sajjacholapunt and Ball, 2014; Shen
and Chen, 2007). Therefore, hypothesisH1was empirically supported.
Another finding of this research has to do with the position of the banner and the
relationship it maintains with the viewer’s attention. Everything starts with the position and
any publicist wants the visitor to leave the website with a memory trace of the advertising in
his/her mind. For this reason, the amount of attention given to the advertising banner will be
crucial to attract and maintain the relationship with the potential and current customer. The
fact that the position of the banner had a generic significant effect on eye-tracking measures
is not surprising (hypothesis H3 empirically supported), but the results show that the
information conveyed by the banner was better recalled when the banner is located at the
top-right of the webpage (hypothesis H2). This specific position also coincides with being
the place where most banners are located on web pages, for example, skyscrapers. When
positioned in the top-right position, the banner will be attended first, fixed more times and
for longer periods, than when located at other positions. As the dwell time and a number of
fixations on the banner showed a significant effect on recall, the results suggest that recall is
dependent on the amount of visual attention given to the banner. Mediation analysis
through these measures of visual attention supported two partially mediation effects:
bottom-right and bottom-left positions hinder banner recall, in part, due to the shorter
attention times those positions received and, in part because they received a smaller number
of fixations. In this way, hypothesis H4 has also confirmed: the effects of banners’ position
on recall are partially dependent on the levels of visual attention that these positions receive.
When positioned at a specific location on the website, banners will attract more visual
attention and, consequently, are recalled with more detail.
It was also found that the experience of using the internet (daily number of hours of use)
affects visual attention parameters, namely, DT and number of fixations on the banner:
participants most experienced in using the internet paid slightly more attention to the
banner, confirming previous results by Crespo and Del Barrio (2011). However, internet
experience does not seem to affect self-reported recall, failing consequently to support the
mediational role of visual attention on the banner memory, as hypothesized inH5.
These last results also do not support the banner blindness theory, which states that
more expert users have become increasingly immune to banners (Dahlén, 2001; Barreto,
2013). According to our study, experienced internet users involved in a transactional search
task may pay more attention to the banner, but such visual attention does not have a
significant impact whilst evoking information conveyed by the banner. These results
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support the proposal of McCoy et al. (2007): experienced users may look at the banner but, as
they assess the conveyed information not relevant for the current task, they quickly forget
its content.
Overall, our findings stress again the importance of using complementary research
methodologies (eye-tracking techniques and self-reported memory) to obtain a deeper
perspective on the way internet users process advertising information displayed on tourism
websites. Table 3 summarizes our main results.
6. Theoretical and managerial implications
In summary, the theoretical implications of this study for the extant literature on eye-
tracking and advertising effectiveness are twofold. This research provides evidence to a
better understanding of the effects of the banner’s position and the visitor’s internet
experience on the effectiveness of static banners, as well as scientific knowledge regarding a
methodological resource to evaluate the mediation role of visual attention in the relationship
between the banner’s position or the visitor’s internet experience and banner recall.
In general, the design of the web interfaces has become increasingly relevant to ensure





Hypothesis Result Practical finding
H1: Visual attention>
banner recall
Partially supported (in terms of
fixation counts, FC – H1a and Dwell
time, DT – H1c)
Static banners displayed on tourism
websites are better recalled when they
attracted more attention, namely, when
they receive more eye fixations (FC) and
were looked at for longer times (DT)
H2: Banner position>
banner recall
Supported In comparison to other positions on the
webpage (BL and BR), a static banner
will be better recalled when located at
the top-right position (TR)
H3: Banner position>
visual attention
Supported (in terms of fixation counts,
FC – H3a; fixation duration, FD – H3b
and dwell time, DT – H3c)
Compared to other positions, a static
banner located at the top-right (TR)
position of the webpage will be looked
at for longer periods (DT) and will






through fixation counts, FC – H4a and
through dwell time, DT – H4c)
Positioning a static banner on the top-
right position of the webpage (TR)
leads to a better recall due, in part, to
the visual attention that such location
attracts
The detrimental effect of other
positions (BR and BL) on banner recall
results from the limited visual attention
that such positions capture (fewer





Not supported Internet experience has a positive effect
on the visual attention allocated to the
banner (more fixations and longer
fications, FC and FD), but this gain of
attention does not affect banner recall




guidelines for an effective design, giving relevance to the appearance, navigation, content
and purchase process. For instance, designers are recommended to conceive webpages
allowing navigation characterized by simplicity and some degree of freedom, aiming to
increase consumer’s satisfaction and, consequently, purchase intention (Flavian et al.,
2009b), in addition to always considering the attractive content provision, as well as updated
and relevant information.
Our study contributes to the definition of new methodologies that analyse the effect of
advertising on the consumer’s experience, as well as adding to the identification of new
variables that will allow measuring the effectiveness of ad banners in terms of visual
attention and recall from the consumer’s perspective. In other words, it is possible to include
appropriate and innovative methodologies in the process of developing/designing websites
such as eye-tracking technology. The results of the study will be useful for tourists with
special limitations (such as accessibility problems), which translates into an increase in the
number of visitors to the destination by improving the decision-making process when
booking a room.
In practical terms, the findings of this research have direct implications for hotel
managers, namely, by providing evidence where to locate a static banner on the hotel
webpage that will capture consumers’ attention and potentially increase their purchase
intention. Banners placed on the top-right of the screen will be longer viewed, stored and
recalled more effectively, transforming the customer’s query for a room into a potential
reservation/purchase for that room or another service. In this way, hotel managers can
comprehend how the human mind processes ads and how it recalls them to understand the
customers’ decision-making process. It also supports the assumption that the location of
visual elements is especially relevant to attract the attention of the consumer and should be
included in the definition of communication and promotion strategies for products and
services, whichever business the site sells through e-commerce.
Considering the mediation role visual attention has on banner recall, online marketing
firms should focus on developing attractive static banners, as static banners – as opposed to
animated ones – are the best option to enhance the attention-recall processing stage. Indeed,
animated banners have been recognized as inducing automatic avoidance behaviours in
experimented internet users (Lee and Ahn, 2012) and, according to our results, such
attention-avoidance behaviours will have a crucial negative impact on banner recall.
All hoteliers and other stakeholders associated with the tourism industry, as well as
other sectors of activity, must have an online presence that allows them to deepen their
relationship with the customer, without neglecting social networks. Thus, “responsive”
websites should be the means par excellence to communicate information about their
products simply and transparently through content made available in different formats,
where the banner will contribute significantly to capture the attention of potential
consumers, thus having a relevant role in transforming them into customers. Through a
complementary retargeting strategy, these companies can segment their targets by showing
specific ads after viewing or searching for a certain type of tourist content. Therefore, the
results obtained are of the utmost importance for communication in this economic sector.
Finally, these results can be useful for managers of other types of hospitality and tourism
establishments such as travel agencies, tour operators and food service, as they allow the
understanding of the purchase decision process of potential customers searching for
products or services on the internet. For the same reasons, the findings of this study can also
be used by organizations belonging to other economic activity such as human health and
social services, education, finance, as well as non-governmental organizations that want to
promote their activities to society.
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7. Limitations and future lines of research
This study analyses advertising effectiveness in terms of memory by measuring users’
visual attention towards the banner and the determinant effect of banner position and the
user’s experience of the internet. In the future, it would be interesting to complement these
studies with other measurements of advertising effectiveness such as CTR, to determine
which subjects voluntarily visit the selected advertiser’s website. Many eye tracker
equipment allows recording this kind of metrics. Furthermore, we measured the short-term
effect of advertising on memory (short-term recall), but long-term metrics (such as future
purchasing behaviours or brand loyalty) are more relevant for business.
Another aspect that has not been previously analysed is the motivational impact of the
product offered. The product (a room, in the present study) can attract more or less attention
depending on the desire the consumer has to travel. For instance, if (s)he has just returned
from a trip, room advertising might have a different impact than if (s)he did not travel for
more than two years.
Additional classification variables (e.g. gender, employment status and educational level)
could be considered for a more in-depth analysis of sociodemographic moderating effects.
The level of engagement the user has with the product/website, as well as the user’s reaction
to it, should also be considered as potential mediator effects.
Another possible variant that could undoubtedly bring a very interesting contribution is
to compare a group ofWesterners with participants from the Middle East. This study would
allow the verification of the conjectural Western bias for the right side of the web pages and
the tendency to focus more on banners on this side (Simola et al., 2011), as Middle East
participants are accustomed to reading from right to left and seeing banners on the opposite
side of the web.
In addition, according to Flavian et al. (2009a), the way products are displayed on the
webpage (for instance, if the information is systematically organized on a list or table) can
have a notable influence on consumers’ perceptions and a considerable impact on their
purchase decisions. The presence of symbols conveying information about the product
status also seems to positively influence consumers’ cognitive elaboration and their
perception of information diagnosticity (Gurrea et al., 2013). These findings may open new
insights for future lines of research.
Finally, future research could explore the conscious and unconscious emotional
processes occurring during web search experiences, using other methodological approaches
such as the analysis of facial expressions, psychophysiological data or more sophisticated
techniques, for example, fMRI (Plassmann et al., 2007; Muñoz-Leiva et al., 2019b). As Flavian
et al. (2011)’s study established 10 years ago, there is still a lack of studies focusing on the
analysis of consumer’s emotions during online information search related to purchasing
decisions.
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